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1. Title of the Invention 

Conductive polymer composition, its manufacturing method 
and application 

2. What is claimed is: 

1. A conductive polymer composition, being a composition 
having switching temperature Ts of 1 . 0°C or higher and showing 
PTC behavior, and having specific resistance of lower than 7 
ohm-cm at least at one temperature somewhere between Ts and -40°C, 
comprising: 

(1) polymer component of degree of crystallinity of at least 
10%, and 

(2) powder filler component composed of carbon black 
dispersed in the polymer component and having particle diameter 
D of 20 to 150 microns and surface area S of which ratio S/D 
of and surface area S (m 2 /g) and D is not more than 10. 

2. The composition of claim 1, wherein the peak specific 
resistance is at least 1000 ohm-cm. 

3. The composition of claim 1 or 2, wherein the content 




of the filler component is 1 or less in the value of 

S/D x filler component volume/polymer component volume. 

4. The composition of claim 3, wherein the value is 0.5 
or less. 

5. The composition of any one of claims 1 to 4, wherein 
after thermal deterioration treatment of holding for 25 hours 
at temperature for keeping the specific resistance of composition 
somewhere between 100 ohm-cm and peak specific resistance, by 
heating the outside of the composition, (a) PTC behavior is shown, 
(b) the specific resistance is 0.5 to 2 times of specific 
resistance at the same temperature before thermal deterioration 
treatment at least at one temperature somewhere between Ts and 
-40°C, and (c) the peak specific resistance is at least 1000 
ohm- cm. 

6. The composition of claim 5, wherein after thermal 
deterioration treatment, at all temperature between Ts and-40°C, 
the specific resistance is 0.5 to 2 times of specific resistance 
at the same temperature before thermal deterioration treatment. 

7. The composition of claim 5, wherein after voltage 
deterioration treatment of holding the composition at 
temperature somewhere between Ts and (Ts + 50) °C by heating I2R 
by passing current to the composition for 25 hours, (a) PTC 
behavior is shown, (b) the specific resistance is 0.5 to 2 times 
of specific resistance at the same temperature before voltage 
deterioration treatment at least at one temperature somewhere 
between Ts and -40°C, and (c) the peak specific resistance is 
at least 1000 ohm-cm. 

8. The composition of claim 7, wherein after voltage 
deterioration treatment , at all temperature between Ts and-40°C, 
the specific resistance is 0.5 to 2 times of specific resistance 
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at the same temperature before voltage deterioration treatment . 

9. The composition of any one of claims 1 to 8, wherein 
the polymer component has a degree of crystallinity of at least 
40%, and contains at least one polymer selected from the group 
consisting of polyolefin, copolymer composed of at least one 
olefin and at least one polar comonomer, polyarylene, polyester, 
polyamide, polycarbonate, and polymer containing fluorine, and 
the carbon black has a particle size of 20 to 75 millimicrons. 

10. The composition of any one of claims 1 to 9, wherein 
the volume rate of carbon black to polymer component is at least 
0.25. 

11. The composition of any one of claims 1 to 10, wherein 
the specific resistance is 2 ohm-cm at least at one temperature 
somewhere between Ts and -40°C. 

12. An electrical apparatus comprising a PTC element and 
an electrode to be connected to power source and passing current 
to the PTC element when connected, wherein the PTC element 
obtained by forming a PTC conductive polymer as set forth in 
any one of claims 1 to 11. 

13. A manufacturing method of conductive polymer 
composition as set forth in any one of claims 1 to 12, characterized 
by dispersing filler component in polymer component , and forming 
the obtained dispersion product, wherein the total energy used 
in refining and forming of dispersion product is 9.5 to 2900 
kg-m-cc-1 . 

14 . The manufacturing method of claim 13, wherein the total 
energy used in refining and forming of dispersion product is 
9.5 to 970 kg-m-cc-1. 

15 . The manufacturing method of claim 14 , wherein the total 
energy is 9.5 to 485 kg-m-cc-1. 



- 3 - 



16. The manufacturing method of claim 15, wherein the total 
energy is 9.5 to 240 kg-m-cc-1. 
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